A simple semiempirical model for the effect of molecular confinement upon the rate of protein folding.
A simple two-state model for the dependence of the rate of folding of a polypeptide confined within a spherical cavity upon the size of the cavity relative to that of the polypeptide is presented. A general prediction of the model is that decreasing the size of the cavity will increase the rate of refolding until the cavity becomes only slightly larger than the native state of the protein, at which point a further decrease in cavity size decreases the rate of refolding. The model qualitatively accounts for the behavior of several previously published simulations of folding within a cavity, as well as recently reported experimental measurements of the relative rate of refolding of each of five proteins encapsulated within wild-type and mutant GroEL-GroES complexes that have been engineered to provide internal cavities with similar surface composition and varying volume.